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Exocyclicend~(Sc~el)repesentacommonmabety~byan~~af~~produms 

~~~~~~~They-~~~~~~~anoxygenatolninttre~position,i.e. 

tetronic acid &&at&s and their dihydro analogs (Scheme l),t are the most widely distributed among these 

=tJ=@Y -fig- Although antibiotic plqX&s are usually W with these shuchnes, 

ichtyotoxic and insecticidaI activiti~ have be+z~ attributed to some of these compounds. Furthermore, extracts 

now known to contain such exucyclic en01 la&ones were actually used in traditional medick 

R2 

exocyclic enol lactatw 

scheme1 

In czxmnedan with our ongoing program devoted to the syntis of oxygenated hc!&mqcIes,3-’ and 

duetotheir~~~~~~~bPxsune~~in~~~a~andmildaocesstoy_~~ 

dihydmtetnkc acids. As we recently showed that silver carboWe isanefEcientcatalystforthecyclizationof 

acetylenic alcohols and acids,3 we masoned that P- hydroxy-y-alkylikne-y- lackmes and their derivatives would 
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beR?dillyacaessl ‘ble via the siIver-catalyzed cy&ation* of & hydroxy-y- aoetylenic acids. The most converge& 

~~towardtheseaoetylerricacidswouldbeanaldolcondensationbetweentheappmpiatescidor~~andthe 

properly substituted pfopargyl aldehy&. This sequence is retnwynth&cally outlined in scheme 2. 

> ;Q; >Rj Roy 
R*O 0 

Scheme 2 

In or&s to validate our strategy, we embaqued on the synthesis of one of the simplest member of this 

family of natural produc& the cis 2-hexadeql-3-hydroxy-4-mdylene butyrdacQne lc.9 To our knowledge, 

thesynthesisofthislactonehasnevefbeenqortedintheh -terahaB10 In this communicati~ we describe our 

synthesis of lc and of its fmns isomer It (Scheme 4). Since the natural mt sv was mainly 

based<nrtheoottpliagoonstantbehvleenthetwoadjacent~inthe5-manberedrin&t1we~the 

synthesisofbothisomers,lcaadlt, inordertounambiguouslyestabtishedthe~ !&reo&mistryofthe 

natural product. 

Withtheselectedstrategy(Schemes2_3),thefirststep~~theadditionofanendatederived~ 

stearicacid~O~laldehydeplro&coedatthetriplebondThetrimeebylsilylgFoupwasthemost 

convtit pro&c&g group for the triple bond 12 Howeves, alQlisations involving silyl protected pmpargyl 

aldehyde ckrivatives proved to be scarce in the Uemtore. In the two repatsl**d dealing with such re&ions, 

esderswasusedandinbothcases,theenolateswereobQinedbydeprotonationwithLDAasabase.Inourcase 

however, with methyl sm 2 as starting matehd, paeliknary experimentsts showed that LICA was more 

efficient than LDA as a deprotonating agent. 

AftergeflerationwithLICAin~~--800,themethyl~~enolatewascondensedtotbe3- 

trimethylsilyl prop-2-ynalt6 3 at -700. After warming up and usual work up, a mixton? of two dias&e&omerst~ 

4 (53-47) was obtained (Scheme 3). Each diastaeoisomer was conveniently obtained in pure form aftex flash- 

chromatography (combined yield : 80%). Their stereochemistry were easily detemined using the 1H NMR 

Meo& 
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Scheme 3 
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Coupring constant betwe4~1 the protons at position 2 and 3. ‘STheSy~steECXhemiSeywaSas&fKdt0the 

isomer exhibiting the lower coupling amstant (J2_3 = 5.5 Hz) 4s and the urni stere0chemistry to the other 

isomer 4a (J2_3 = 7.2 Hz). 

Each diastereoisomer was then ind+%ly d@#Mded(scheme4). The tlimethylsilyl group was cleanly 

cleaved by potassium ca&nate in methanol. Excess of lithium hydroxy& in a mixtmeofaqueous methanol and 

THFallowedfortheformatonofthefreeacetylenicaci&SaandSsingoodyields.Each~leaicacidwas 

then submitted to the stan&rd amditi0ns requixed f0r the silverdyzed cycli9ati0ns (we 5).3 when the 

syndias&ae0is0merSs wastreatedwithacatalyticamountofsilverc&0nate iu&luxingbaraene,anewless 

polar lnoduct rapidly fmed. After 10 mn, filtration and solvent evapc&on all0wed TV isolate this new product 

in quantitative yield IR, 1H and 13C NMR spe&om@s mambiguously cadmnal the eqected cyclic 

structurcforthiscompoundslt.Rarticulariycharactaisticwerethewrocyclicenol~data,withthe 

methylene protons at 4.65 and 4.86 ppm, the lact0~ carbon at 174.27 ppm and the methylene carbon at 158.02 

and9O.llppm Theobsgvedcouplingoonslantbetweenthetwoadj~t~(nzandH~)in~lactane 

ring was within the expected rangel’ for am rel?tionship Of these protans (J2-3 = 5.9 Hz). 

SiM% : 15 v? OMe 

OH 0 

l)K&& h&OH It 
2)LiOH MeOH-THF It 

81% 

A@@ O.leq. 
0 

4a Sa lc 

!Meme4 

Withtheurfciisomer5a, we~expectingalessfacilecyclizationdue~othetthatthec~~ion 

would bring the alkyl chain and the hydtoxyl substitueut in a cis r&tionship. However, when submitted in the 

sameconditionsasthesynisomer,Sawas~~~oecyclizationpo$uctatonlyaslightlyslowerrate 

than 5 s was. The product lc, also isolated in nearly quantitative yield, pmved to be spectrwcopically identical 

to the natural compound* This synthesis therefae coafumed the structure of the natural 1 c. 

In conclusion, we have shown in this wock that the silver-catalyzed cycl&ation of p- hydroxy-y- 

acetylenic acids is an efficient method for the synthesis Of fl-hy&oxy-~alkyli&ney- lac&mes. Using a 

c0nvergentstmtegybasedonthismethod#wesucce&d inthefimtt0talsynthesisofthenatumllyoccuringcis 
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2-~yl-3-hy~xy~~~y~e butpW%me, in 4 steps with an overall yield of 64%. Fu&er 

devekqments are now in progrr~ in otx Munatay. 
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